
C h ap ter 5 
D isc u ss io n

5 .1  S e n s i t iv i t y  a n d  s p e c i f i c i t y  o f  th e  s c r e e n in g  t e s t s
S in c e  th e  v is io n  screen in g  o f  th e  S F K  program  u sed  n e w ly  d e v e lo p e d  

sc r e e n in g  te sts , th e  author d e c id ed  to  stu d y  the se n s it iv ity  and sp e c if ic ity  o f  th e  
te sts . T h e  resu lts  o f  th e  se n s it iv ity  and sp e c if ic ity  stu d y  are as fo llo w in g s .

T a b le  5.1 S e n s it iv ity  and sp e c if ic ity  o f  the screen in g  tests
T est S e n s it iv ity  (9 5 %  C l) S p e c if ic ity  (9 5 %  C l)

V A  +  ster eo p sis 7 5 .0 %  ( 6 5 .0 -8 5 .0 ) 9 5 .8 %  ( 9 3 .3 -9 8 .3 )
V A  test 6 8 .1 %  ( 5 7 .3 -7 8 .9 ) 9 6 .6 %  ( 9 4 .3 -9 8 .9 )

In the reported  s tu d ie s , the se n s it iv ity  o f  th e screen in g  te sts  ran ged  from  
65 %  to 95% ; th e  sp e c if ic ity  ran ged  from  82%  to  97% . T h e se n s it iv ity  an d  the  
sp e c if ic ity  o f  th e  screen in g  tests  u sed  in the SF K  program  are in lin e s  w ith  the  
resu lts  o f  o th er  stu d ies  (a s sh o w n  in ta b le  5 .2 ).

T a b le  5 .2  S e n s it iv ity  and sp e c if ic ity  o f  screen in g  te sts  in oth er stu d ies
A u th ors (Y ea r) T ests S e n s it iv ity S p e c if ic ity

Konig (2002) VA 86.4% - 90.9% 91 9%-94.8%
(Tong et al., 2002a) 72% (68-76) 97% (95-98)
Konig (2002) VA + cover test + 90.9% - 95.5% 90.9%- 92.4%

motility examination
(Tong et al., 2000) MT1 photoscreener 65% 87%
(Enzenauer, Freeman, 74% 82%
Larson, & Williams,
2000)
(Schmidt, 1994) Stereopsis test 76.9% 88.2%
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5.2 Referral compliance and explanatory socioeconomic variables

T o stu d y  th e  referral c o m p lia n c e , th e  q u estio n n a ires w ere  d istr ib u ted  to  311  
parents o f  th e  screen  p o s it iv e  stu d en ts in ran d om ized  8 sc h o o ls . T h e r e sp o n se  rate 
o f  7 2 .7 %  w a s  a d eq u ate  for  further a n a ly sis .

T h e a v era g e  m o n th ly  fa m ily  in co m e  w a s  9 ,8 9 2 .1 6  B aht. T h e data w e r e  not  
sy m m etr ica lly  d istr ib u ted  so  th e m ed ia n  o f  8 ,0 0 0  B aht m ay  b e  better  
rep resen ta tive  o f  th e  cen tra l ten d en cy . A b o u t on e-th ird  o f  th e  fa m ilie s  had in co m e  
o f  6 ,0 0 0  B aht or le s s , and another on e-th ird  had in co m e o f  6 ,0 0 1 -9 ,0 0 0  B aht. T h is  
in form atio n  sh o w e d  that the fa m ilie s  in th is stu d y w ere  p oo r  co m p a re  to  th e  
a v era g e  h o u seh o ld s . T h e  data from  th e 2 0 0 2  H o u seh o ld  S o c io -E c o n o m ic  S u rv ey  
(M in istry  o f  In fo rm ation  and C o m m u n ica tio n  T e c h n o lo g y )  sh o w e d  that the  
a v era g e  h o u seh o ld  in co m e  from  th e  w h o le  k in gd o m  w a s  1 3 ,7 3 6  Baht. S in c e  th is  
stu d y  w a s  p erfo rm ed  in B a n g k ok , th e  better in d ex  o f  co m p a r iso n  is th e  av erag e  
h o u seh o ld  in c o m e  o f  th e  G reater B a n g k ok  w h ich  is 2 8 ,2 3 9  Baht. ( P o c k e t  T h a i la n d  

in  f i g u r e s ,  2 0 0 4 , 2 0 0 4 )
For th e a ltern a tiv es that p ro v id e  d ia g n o stic  e y e  care b y  refer the screen  

p o s it iv e  stu d en ts to  th e  e x is t in g  h ealth  care fa c ilit ie s , th e o u tc o m e  o f  th e  screen in g  
program  d ep en d s  m u ch  on  the referral co m p lia n ce . T h e q u estio n n a ires se n d in g  to  
the parents o f  screen  p o s it iv e  stu d en ts in the S F K  program  s h o w  that th e  referral 
c o m p lia n c e  rate is 82 .3% . R ead ers sh o u ld  bear in m in d  that th e  stu d y is  p erfo rm ed  
in B a n g k ok . T h e a v era g e  tra v e lin g  tim e  to  health  care fa c il it ie s  is 4 6  m in u tes . I f  
the p rogram  is ex p a n d ed  in to  other p ro v in c e s , the referral co m p lia n c e  m ay  ch a n g e . 
In the stu d y , 15 .9%  o f  th e  parents a n sw er that th ey  p rob a b ly  take their  ch ild  to  
health  care fa c ility  and 1.8%  an sw er  that th ey  certa in ly  n ot co m p ly . T h e author  
in c lu d es  both  p rob ab ly  grou p  and certa in ly  not c o m p ly  grou p  in to  “n ot c o m p ly ” 
ca tego ry . T h e m ajority  in th e  “n ot c o m p ly ” group w h o  ex p la in e d  the rea so n s o f  
n ot c o m p ly  sa id  b eca u se  o f  lack o f  tim e.
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io g e i - - Pt 1 =  0 .1 2 9  +  0 .0 7 6 I N C  +  0 .7 6 0 M E D U I  + 1. 5 7 0 M E D U 2  +  0 .2 9 6 C O S T
น 1 - A ) J

(p -v a lu e )  (0 .7 9 0 3 )  ( 0 .0 9 1 4 )  (0 .0 7 9 1 )  (0 .0 4 1 6 )  ( 0 .0 8 1 6 )

p =  referral co m p lia n c e
IN C  =  m o n th ly  fa m ily  in c o m e  (u n it o f  m easu rem en t 1 ,0 0 0  B aht)
M E D U 1 =  M o th er’s ed u ca tio n  1 (seco n d a ry  lev e l =  1 ; e ls e  =  0 )
M E E U 2  =  M o th er ’s ed u ca tio n 2  (cer tif ica te  lev e l or b a ch e lo r  d e g ree  or  

p ost-g rad u ation  =  1 ; e ls e  =  0 )
C O S T  =  th e  total referral c o s t  to  the parent (u n it o f  m ea su rem en t 10 0  B ah t)

T h e factors a sso c ia ted  w ith  th e  n o n -c o m p lia n c e  are in c o m e , le v e l o f
m o th e r ’s ed u ca tio n , and th e  ratio o f  referral c o s t  to  in co m e. T h e  fin a l lo g it  m o d e l
is as fo llo w in g .

S o m e  o f  th e  ex p la n a to ry  v a r ia b les in  th e stu d y  are correla ted . T h e  
m u ltico llin ea r ity  o f  th e  in d ep en d en t v a r ia b les is  an im portant c a u se  o f  th e  n o n 
s ig n if ic a n c e  o f  severa l v a ria b les. T h e P earson  correlation  c o e f f ic ie n t  o f  th e  fa m ily  
in co m e  and th e  p rop ortion  o f  referral c o s t  to  m on th ly  fa m ily  in c o m e  is -0 .2 9 8  (p  =
0 .0 0 0 ) . T h is m ean s w h en  th e  fa m ily  in co m e  is  in creased  th e  p rop ortion  o f  th e  
referral c o s t  to  fa m ily  in c o m e  d ecrea sed . T he re la tio n sh ip s o f  th e  o th er  v a r ia b le s  
are sh o w n  in th e  fo llo w in g  tab le . F ortu nately , th e  m ain  o b je c tiv e  o f  th is  stu d y  is  
n ot to  p r o o f  ex p la n a to ry  factors related  to  th e  co m p lia n ce .
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T a b le  5 .3  R e la tio n sh ip  o f  th e  fa th er’s ed u ca tio n , m o th e r ’s ed u ca tio n  and  
a v era g e  fa m ily  in c o m e

F ath er’s 
ed u ca tio n  o f  

prim ary  
sc h o o l

F ath er’s 
ed u ca tio n  o f  

seco n d a ry  
sc h o o l

F ath er’s 
ed u ca tio n  o f  
h ig h er  lev e l

S ta tistica l te st  

(p )

M o th er ’s 
ed u ca tio n  o f  
prim ary sch o o l

57 3 0 15

C h i-sq u are
( 0 .0 0 0 )

M o th er’s 
ed u ca tio n  o f  
seco n d a ry  sch o o l

28 33 10

M o th er ’s 
ed u ca tio n  o f  
h ig h er  le v e l

5 10 2 4

A v era g e  fa m ily  
in co m e , B aht 
(m ea n , S D )

8 ,8 3 7 .4 4
(5 ,8 9 6 .9 5 )

9 ,8 7 6 .6 7
( 4 ,7 1 6 .2 2 )

1 2 ,2 4 4 .2 9
( 6 ,7 1 4 .7 7 )

A N O V A
( 0 .0 0 4 )
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T a b le  5 .4  T h e resu lts  o f  th e  final lo g it  m od el

Variable p C oefficient Std. Error Z-statistic Prob. Exp. (P)
Po 0 .129 28 7 0.486222 0 .265900 0.7903 1.1380
INC 0.076 01 0 0.045030 1.687696 0.0914 1.0790
M EDU1 0.759 99 8 0.432763 1.756152 0.0791 2 .1383
M E D U 2 1.570037 0.770653 2.037282 0.0416 4 .8068
COST 0 .295 92 9 0.169948 1.741285 0.0816 1.3444

M ethod: B in ary  L o g it
In clu d ed  ob servation : 2 1 7  C o n v erg en ce  a c h ie v e d  after 6  iterations
L o g  lik e lih o o d  -8 7 .1 8 1 4 3  R estr. L o g  lik e lih o o d  - 9 5 .8 7 1 3 3
P rob ab ility  (L R  S tat) 0 .0 0 1 6 3 1

L o g its  are the natural lo g s  o f  o d d s ratios. T h e o d d s is the ratio o f  th e  
p rob ab ility  so m e th in g  is  true d iv id ed  by th e  p rob ab ility  that it is  not. F or e x a m p le  
w h en  w e  c o n s id e r  th e  p aren ts’ referral c o m p lia n c e  in th e  grou p  that m o th ers’ 
ed u ca tio n  is prim ary sc h o o l le v e l (c o m p ly  7 8 , n o n -co m p ly  2 4 ) . T h en  th e  o d d s o f  
c o m p lia n ce  in th is grou p  is eq u al to  7 8 /2 4  =  3 .2 5 . T h e referral c o m p lia n c e  in th e  
grou p  that m o th ers’ ed u ca tio n  is seco n d a ry  sc h o o l lev e l is  6 8  co m p ly , and  9  n on -  
c o m p ly . T h e o d d s o f  c o m p lia n c e  in th is  grou p  is  6 8 /9  =  7 .5 6 . T h e od d s ratio is th e  
ratio o f  to w  od d s. T h e od d s ratio o f  c o m p lia n c e  in th e  grou p  that m o th ers’ 
ed u ca tio n  lev e l o f  seco n d a ry  sc h o o l to  that o f  prim ary sch o o l is  7 .5 6 /3 .2 5  =  2 .3 3 .  
T h is  m ean s that th e  m oth ers w h o se  ed u ca tio n  lev e l is  seco n d a ry  s c h o o l are 2 .3 3  
t im e s  m ore lik e ly  to  c o m p ly .

T h e p c o e f f ic ie n ts  o f  th e  lo g it  m o d e l co u ld  not be in terpreted  d irectly  as  
th o se  o f  th e linear reg ress io n  m od el. A  p o s it iv e  p c o e ff ic ie n t  m ean s that, w h en  the  
in d ep en d en t variab le  in crea ses  th e  o d d s o f  d ep en d en t variab le  in crea ses . A
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n e g a tiv e  p c o e f f ic ie n t  m ean s that, w h en  th e in d ep en d en t va r ia b le  in crea ses  th e  

od d s o f  d ep en d en t variab le d ecrea ses . T ran sform ation  th e  p c o e f f ic ie n ts  o f  th e  
lo g it  m o d e l in to  od d s ratio is s im p ly  b y  u s in g  th e  ex p o n en tia l fu n c tio n  (ra is in g  the  
natural lo g  e  to  th e  p p ow er). For in sta n ce , i f  th e  lo g it p eq u a ls  0.759998 th en  th e  
od d s ratio equal 2.1383. F rom  th e  m o d el, th e  s ig n ifica n t  in d ep en d en t va ria b le  is  
th e le v e l o f  m o th er ’s ed u cation . W h en  co m p a re  to  m oth ers w h o s e  ed u ca tio n  is 
prim ary le v e l, m oth ers w ith  seco n d a ry  le v e l o f  ed u ca tio n  h a v e  th e  o d d s  ratio o f  
c o m p lia n c e  o f  2.14. For th e  m oth ers w h o se  ed u ca tio n  lev e l is  h ig h er , th e  o d d s  
ratio is  e v e n  h ig h er  (4.81).

T h e a v a ila b le  data in th is stu d y  sh o w s  that m o th ers’ ed u ca tio n  lev e l is  
stro n ger  related  to  referral co m p lia n c e  than th e fa th ers’ ed u ca tio n . T h is  is 
u n derstan d ab le  a s  m oth ers in v o lv e  m ore in tak in g  care o f  th e  ch ild ren . T h e fa m ily  
in co m e  a lso  rela ted  to  the co m p lia n ce . T h e h igh er the fa m ily  in c o m e  is , th e  
c o m p lia n c e  rate in crea ses. T h e resu lt from  th e  lo g it m od el sh o w s  that w h en  th e  
tota l referral c o s t  to  th e  parents in crea ses th e c o m p lia n c e  rate in crea ses . T h is  is 
con trad icted  w ith  th e a ssu m p tion . T h e p o ss ib le  ex p la n a tio n  for th is  is that th e  
referral c o s t  is re la ted  to  th e fa m ily  in co m e, and th e overa ll e f fe c t  is b eca u se  o f  th e  
e ffe c t  o f  th e  fa m ily  in co m e. I f  w e  co n s id e r  oth er va ria b le  that re la tes to  referral 
c o s t  w ith o u t re la tion sh ip  to  in co m e , that variab le  sh ou ld  be tra v e lin g  t im e  to  th e  
health  care fa c ility . T h e lo g it  c o e f f ic ie n t  sh o w s  that w h en  the tra v e lin g  t im e  
in crea ses  th e  referral c o m p lia n c e  d ecrea se  (th ou g h  the p -le v e l is n o t as g o o d ).

T h e lo g it  m o d e l g iv e s  th e  idea o f  w h ich  factors are re la ted  to  th e  
c o m p lia n c e  rate. It a lso  has b en efits  in e s tim a tin g  th e  referral c o m p lia n c e  in  th e  
co m m u n ity  w h ich  referral c o m p lia n c e  rate is u n kn ow n . T h is  is u se fu l w h en  th e  
p rogram  is  ex p a n d ed  in to  o th er  p ro v in ces.

S trick lan d  &  S trick lan d  stu d ied  barriers to  p rev en tiv e  h ealth  se r v ic e s , and  
fou n d  that the barriers c o m p o se d  o f  s o c io -e c o n o m ic  factors su ch  as h ealth  v a lu e s , 
b eh av ior , p la ces  o f  res id en ce , race and s o c io -e c o n o m ic  statu s. (S tr ick la n d  &  
S trick lan d , 1 9 9 6 ) T h ey  fou n d  that the prim ary barriers in c lu d ed  a b ility  to  pay,
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p ercep tion  o f  n eed , s e r v ic e  a v a ila b ility , a c c e ss ib ility  o f  s e r v ic e s  and p ercep tion  o f  
d iscr im in a tio n . Y a w n  e t  al, stu d ied  th e  barriers to  se e k in g  care  fo llo w in g  sc h o o l 
v is io n  sc r e e n in g  in  M in n eso ta , U S A , and fou n d  the m ajor barriers to  be  
co m m u n ity  a w a ren ess  o f  th e  im p o rtan ce  o f  e y e  d ise a se s , c o m m u n ica tio n  b e tw een  
sc h o o ls  and paren ts, h ig h  c o s t , and c o n v e n ie n c e  to  a c c e ss  to  e y e  care.

T h e q u estio n n a ires  in th is รณd y  p rov id e  so m e  in form ation . M ajority  o f  th e  
parents (7 3 .4 5 % ) w o u ld  tak e their ch ild  to  p u b lic  h osp ita l. T h e  a v era g e  tra v e lin g  
tim e  to  h ea lth  care fa c ility  is  4 5 .5  m in u tes. T h e av erag e  tra v e lin g  c o s t  and in co m e  
fo r e g o n e  for th e  parents is  15 9  B aht. W h en  a sk in g  h o w  m u ch  co u ld  th e  fa m ily
sp en d  in a year  for th e  e y e  care o f  th e ch ild  w ith o u t d if f ic u lt ie s  (h a v e  to  b orrow  
m o n e y  or to  se ll o n e ’s p rop erty), th e  an sw ers  a v erag ed  to  9 3 1 .6 4  B aht. T h e 95%
c o n f id e n c e  in terval is from  0  to  4 ,3 3 5 .3 4  Baht. A b o u t o n e -fifth  o f  the fa m ilie s  
co u ld  not sp en d  extra m o n ey  w ith o u t d if f ic u ltie s , and an oth er o n e -fifth  o f  the  
fa m ilie s  co u ld  sp en d  3 0 0  B aht or le s s  w ith o u t d iff ic u ltie s . From  th is  in form atio n , 
there is still e c o n o m ic  barrier for so m e  fa m ilie s  to  a c c e ss  to  e y e  h ea lth  fa c ilit ie s .

5 .3  C o s t - e f f e c t iv e n e s s  o f  s c h o o l  v i s io n  s c r e e n in g  p r o g r a m
T h e resu lts  from  th is  study s h o w  that th e  c o s t -e f fe c t iv e n e s s  o f  th e  

a ltern a tiv es to  be u sed  in  th e  sch o o l v is io n  screen in g  program  ran ge from  1 ,8 7 7 .3 7  
B ah t per c a se  in a ltern a tiv e  1 (u se  V A  te st  p lu s ster eo p sis  as scre e n in g  te st  and  
p ro v id e  m o b ile  tea m ) to  1 ,788 .1 1  for a ltern a tiv e  4  (u se  V A  test a lo n e  and refer  th e  
screen  p o s it iv e  stu d en ts to  h ealth  care fa c ilit ie s ). T h e d if fe r e n c e  from  th e  
a ltern a tiv e  w ith  lo w e st  c o s t  per e f fe c t iv e n e s s  (a ltern ative  4 )  to  th e  h ig h est  
a ltern a tiv e  (a ltern a tiv e  1 ) is  5 per cen t.
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Effectiveness

F igure 5.1 S h o w s  th e e f fe c t iv e n e s s  (Y  a x is )  and total c o s t  o f  th e  4  a ltern a tiv es  
o f  sc h o o l v is io n  screen in g  program .

5 .3 .1  In crem en ta l c o s t -e f fe c t iv e n e s s
T h e o v era ll resu lts are sh o w n  in the figu re  5 .1 . T h e resu lts d o  n ot contrary  

to  the ex p ecta tio n  that a ltern ative  1 (w h ic h  u se s  co m b in ed  sc r e e n in g  te s ts , V A  
p lu s s te r e o p s is , and p ro v id es  m o b ile  team ) c o n su m e s  th e  h ig h e st  reso u rce  but 
g iv e s  th e h ig h est nu m ber o f  e f fe c t iv e n e s s .

T o co m p u te  the in crem en ta l c o s t -e f fe c t iv e n e s s  b e tw een  a ltern a tiv es, w e  
co u ld  co m p a re  b e tw een  the a ltern a tiv es w ith  s im ila r  b a s ic  p r o c e sse s  and o n e  
altern ative  has ad d ition a l co m p o n en t. T h e ca lcu la tio n  o f  in crem en ta l c o s t-  
e f fe c t iv e n e s s  w ill sh o w  th e  ad d ition a l (in crem en ta l)  c o s t  per ad d ition a l 
(in crem en ta l)  e f fe c t iv e n e s s . I f  w e  lo o k  at the a ltern atives stu d ied  in th is  stu d y
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(ta b le  5 .5 ) , w e  can  c lea rly  s e e  that w e  are ab le  to  com p a re th e  in crem en ta l co st-  
e f fe c t iv e n e s s  b e tw een  a n y  2 ad jacen t c e lls  vertica lly .

T a b le  5 .5  S h o w s  th e  screen in g  tests  and d ia g n o stic  e y e  care  d e liv e r y  m eth o d s  
u sed  in  each  a ltern ative

Eye care service
Mobile team Refer to

hospital
VA + stereopsis test A ltern a tiv e  1 A ltern a tiv e  3
VA test A ltern a tiv e  2 A ltern a tiv e  4

First the author co m p a res  the increm en tal c o s t -e f fe c t iv e n e s s  b e tw e e n  th e  
v er tic a lly  a d jacen t ce lls . T hat is th e  in crem en ta l e f fe c t  w h en  a d d in g  th e  ster eo p sis  
as ad d ition a l screen in g  test. A ltern a tiv e  2  (w h ich  u se s  V A  test  a lo n e  and p ro v id es  
m o b ile  tea m ) c o n su m e  le s s  resou rce but g iv e s  le s s  e f fe c t iv e n e s s . C o m p arin g  
a ltern a tiv es 1 and a ltern ative  2 , th e  author ca lcu la tes  the in crem en ta l co st  
e f fe c t iv e n e s s  ( i f  s ter eo p sis  test is ad d ed  to  a ltern ative  2 )  to b e  5 ,9 2 3 .8 5  B aht per  
ad d itio n a l c a s e  o f  e f fe c t iv e n e s s . W h en  co m p a re  a ltern ative  3 and a ltern a tiv e  4 , the  
d iffe r e n c e  b e tw een  th e tw o  a ltern a tiv es is co m b in ed  screen in g  te s ts  v s . V A  test  
a lo n e , th e  s im ila r ity  o f  the tw o  a ltern a tiv es is that th e se  tw o  a ltern a tiv es refer th e  
screen  p o s it iv e  stu d en ts to  health  care fa c ilit ie s . T h e in crem en ta l c o s t-  
e f fe c t iv e n e s s  b e tw een  a ltern a tiv e  4  to  a ltern a tiv e  3 is 2 ,0 9 3 .8 9  B aht per ad d ition a l 
c a s e  o f  e f fe c t iv e n e s s . T h e author p ro p o ses  that w h en  p ro v id in g  th e  m o b ile  team  
w h ic h  can  e x a m in e  all th e  screen  p o s it iv e  stu d en ts, a d d in g  th e  sc r e e n in g  test  
(s te r e o p s is  te s t)  resu lts in h ig h er  co st per ad d itiona l e f fe c t iv e n e s s . B u t for th e  
referral gro u p s (a ltern ative  3 and a ltern ative  4 ) , w h ich  c o m p lia n c e  is  n ot 100% ;
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a d d in g  th e s ter eo p sis  p ro v id e  b etter se n s it iv ity  and sp e c if ic ity , and resu lts  in lo w er  
in crem en ta l c o s t  p er ad d ition a l e f fe c t iv e n e s s .

5 .3 .2  C o m p a rin g  th e  e y e  care d e liv ery  b e tw een  m o b ile  team  v s . referral
L o o k in g  at the f ig u re  5 .1 , a ltern ative  1 (c o m b in e d  scre e n in g  te s ts  and

m o b ile  tea m ) p ro v id es  th e  h ig h est e f fe c t iv e n e s s  and a lso  u se  th e  h ig h e st  resou rce . 
C o m p a rin g  a ltern a tiv e  1 (c o m b in e d  scre e n in g  te st  and m o b ile  tea m ) an d  
a ltern a tiv e  3 (c o m b in e d  sc r e e n in g  te sts  and refer), and  co m p a rin g  a ltern ative  2  
(V A  test and m o b ile  tea m ) and a ltern a tiv e  4  (V A  te sts  and refer); A ltern a tiv e s  3  
and 4  that refer  the screen  p o s it iv e  stu d en ts u se  lo w er  resu lts and p ro v id e  le ss  
e ffe c t iv e n e ss .

5 .3 .3  C o m p a riso n  w ith  oth er stu d ies
T h e author p erform ed  e lec tro n ic  literature search  (P u b m ed ), and fou n d  o n ly  

o n e  stu d y  on  th e  e c o n o m ic  ev a lu a tio n  o f  the screen in g  m eth od . (K o e n ig  &  Barry, 
2 0 0 2 )  K o e n ig  &  Barry, p erform ed  th e  c o s t -e f fe c t iv e n e s s  a n a ly s is  o f  d ifferen t  
sc r e e n in g  te sts  (V A  tests  w ith  d ifferen t c u t -o f f  p o in ts , V A  te st  p lus c o v e r  te s t  and  
m o tility  e x a m in a tio n , a u torefractio n ) w ith  d ifferen t o p tio n s o f  refer or re -screen  
for in c o n c lu s iv e  resu lts. T h ey  p erfo rm ed  the stu d y in G erm an y. T h ey  fo u n d  that 
th e c o s t -e f fe c t iv e n e s s  ratio s (C E R ) o f  the V A  test are from  8 8 6 -9 4 8  E u ros per  
c a se . T h e C E R  o f  V A  te st  p lu s co v er  te st and m o tility  ex a m in a tio n  are from  9 0 8 -  
9 8 2  E uros per c a se . T h e  C E R  o f  a u torefraction  te st  are 1 4 7 1 -1 5 1 4  E uros p er c a se . 
S in c e  th e C E R  o f  th e  au torefraction  m eth o d  is m u ch  h ig h er  than th o se  o f  th e  V A  
te sts  and th o se  o f  the V A  te st  p lu s c o v e r  te st and m o tility  ex a m in a tio n . T h ey  
c o n c lu d e d  that the au torefraction  m eth od  is  u n fa vora b le , but the co m p a r iso n  
b e tw een  V A  te st  a lo n e  or V A  te st  p lus c o v e r  test and m o tility  te st  are 
in c o n c lu s iv e .

C o m p a r in g  to  th e  au th or’ร stu d y , it is c lea r ly  that the C E R  o f  th e  v is io n  
sc r e e n in g  in T h ailan d  (1 7 8 8 -1 8 7 7  B ah t per c a se  or about 4 4 .7 -4 6 .9  E uros per
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c a se )  is m uch  lo w er  than  that in G erm an y. T h e c o s t  o f  th e  K o e n ig ’s stu d y  w a s  
d er iv ed  from  an oth er f ie ld  stu d y o n  1 1 8 0  ch ild ren  in 121 K in d ergarten s. (K o n ig , 
Barry, L e id l, &  Z ren n er, 2 0 0 2 )  M o st o f  th e c o s t  in G erm an y is  from  th e  labor cost. 
For ex a m p le , an o r th o p tic  screen in g  ex a m in a tio n  w a s  1 2 .5 8  E u ros, w ith  th e  labor  
c o s t  o f  1 0 .9 9  E uros (8 7 .4 % ). I f  w e  correct th e  labor co s t , w h ic h  is ex traord in arily  
h ig h  in G erm an y com p a red  to T h ailand , th e  resu lts seem  to  g o  a lo n g  v ery  w e ll 
w ith  th e  au th or’s f in d in g .

5 .4  T h e  im p o r ta n c e  o f  f a ls e  n e g a t iv e
W h en  in trod u cin g  a screen in g  program , o n e  a sp ec t that sh o u ld  b e  

co n sid ered  is the fa lse  n eg a tiv e  ca se s . F a lse  n e g a tiv e  is th e  p rop ortion  o f  
in d iv id u a ls  w h o  test  n e g a tiv e  ev en  th o u gh  th ey  h a v e  th e  d ise a se s . F a lse  n eg a tiv e  
resu lts from  im p erfec tio n  o f  th e  screen in g  test. N u m b er o f  fa lse  n e g a tiv e  c a se s  can  
b e ca lcu la ted  by o n e  m in u s  th e  se n s it iv ity , th en  m u ltip lied  by th e  p rev a len ce  and  
m u ltip ly  by th e  n u m ber o f  total p op u la tio n . F a lse  n eg a tiv e  is im portant b e c a u se  it 
can  in d u ce  a fa lse  se n se  o f  secu rity  to  th e  fa lse  n eg a tiv e  ca se s . That is , th e  patien ts  
w ith  e y e  d is e a se s  w h o  are screen ed  and the resu lts are n e g a tiv e  m ay  th in k  th ey  are 
norm al and n ot to se e k  treatm ent.

T h e fa lse  n e g a tiv e  rate in v is io n  scre e n in g  program  for ch ild ren  ran ges  
from  4%  to  43% . (H a tch , 1 9 9 8 ) T h e data in th is  stu d y sh o w  that th e fa lse  n eg a tiv e  
rate ran ges from  0 .8 5 %  to  1.08%  w h ic h  is q u ite  accep tab le . T h e p rob lem  o f  th e  
fa lse  n e g a tiv e  co u ld  b e m an a ged  b y  e ith er  in crea se  th e  se n s it iv ity  o f  th e  scre e n in g  
test or in crea se  th e  freq u en cy  o f  th e  screen in g . B oth  m eth o d s c o m e  w ith  
in crea sin g  in c o s t  for th e  program .

T h e resu lts from  th is stu d y s h o w  that th e  C E R  in a ltern a tiv es w h ic h  refer  
th e screen  p o s it iv e  stu d en ts to  the a v a ila b le  h ealth  care fa c il it ie s  (a ltern a tiv e  3 and  
a ltern a tiv e  4 )  are lo w er  than th e  a ltern a tiv es w h ich  p ro v id e  m o b ile  team  
(a ltern a tiv e  1 and a ltern a tiv e  2 ). W h en  w e  co n s id e r  o n ly  th e  C E R , the a ltern a tiv e  4  
(V A  test +  refer) has C E R  o f  1 ,788 .1 1  w h ich  is 2%  lo w er  than  the C E R  o f
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a ltern a tiv e  3 . S in c e  th e fa lse  n e g a tiv e  is im portant, the fa lse  n e g a tiv e  rate sh ou ld  
be tak en  in to  con sid era tion . T h e u se  o f  co m b in e d  V A  an d  s ter eo p sis  te s ts  resu lts in 
red u ction  o f  th e  fa lse  n eg a tiv e  rate (co m p a re  to  th e u se  o f  V A  te st  a lo n e )  b y  about  
20% . B e c a u se  o f  the im p ortan ce  o f  the fa lse  n e g a tiv e , th e  a ltern a tiv e  u s in g  
co m b in e d  sc r e e n in g  te st sh o u ld  b e co n s id ered  ser io u sly . T h u s, a ltern a tiv e  3 w h ich  
u se  co m b in e  V A  te st  p lu s ster eo p sis  te st  and refer th e  screen  p o s it iv e  stu d en ts to  
th e  h ea lth  care fa c il it ie s  sh ou ld  be the a ltern a tiv e  o f  c h o ic e .

F ortu n ate ly , m o st o f  th e  e y e  d ise a se s  in ch ild ren  are s lo w ly  p ro g ress iv e . 
K o n ig  &  B arry stu d ied  and com p a red  th e  m o d e ls  that sen t all q u estio n a b le  c a se s  
to th e  o p h th a lm o lo g is ts  ( in crea se  se n s it iv ity )  to  re-screen  in o n e  y ea r  ( in crea se  
freq u en cy  o f  s creen in g )  and fou n d  both  m eth o d s resu lted  in  co m p a ra b le  
e f fe c t iv e n e s s  but th e  co st  o f  in crea se  se n s it iv ity  m eth o d  w a s ab out 7%  h igher.

T h e fa lse  n e g a tiv e  c a se s  m ay  be q u an tified  as n u m b er o f  c a se s  or in 
m onetary' term . S in c e  th is stu d y is  p erform ed  in ch ild ren , there is n o  a ccu ra te  w a y  
to  transform  th e  fa lse  n eg a tiv e  c a se s  in to  m on etary  term . T h u s, th e  author d e c id e s  
to p resen t the fa lse  n eg a tiv e  as num ber o f  c a se s .

5 .5  R e s u lt s  fr o m  th e  s e n s i t iv i t y  a n a ly s is
T h e  se n s it iv ity  a n a ly s is  sh o w s  that d ifferen t in d isco u n t rates seem  n ot to  

a ffe c t  th e  o v era ll resu lts m u ch . T h e m ain  factors that in f lu e n c e  th e  resu lts  are th e  
p rev a len ce  rate o f  e y e  d ise a se s  and th e  referral c o m p lia n c e  rate.

I f  th e  p rev a len ce  o f  e y e  d ise a se s  in crea ses , th e  C E R  w ill d ecrea se . T h is  
sh o w s  that i f  th e  v is io n  screen in g  program  is a d m in istered  in a reg io n  w ith  h igh  
p rev a len ce  o f  e y e  d ise a se s , th e c o s t  per d e tec ted  ca se  w ill be low er.

T h e c o m p lia n c e  rate a lso  a ffe c ts  the C E R  o f  th e  program . I f  th e  c o m p lia n c e  
rate d e c r e a se s , th e  co st  per d etected  c a se  w ill in crea se . I f  th e  c o m p lia n c e  rate 
in crea ses , the c o s t  per d e tec ted  c a se s  w ill d ecrease . From  th e  grap h , i f  th e  
c o m p lia n c e  rate is in crea sed , th e  C E R  o f  th e  a ltern a tiv es w h ich  refer  th e  screen  
p o s it iv e  stu d en ts w ill b e lo w er  than th e  c o s t  o f  a ltern a tiv es w h ic h  p ro v id e  m o b ile
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team  by 7 .7 -8 .3 % . W h en  ex p a n d in g  the program  in to  d ifferen t p o p u la tio n , i f  th e  
p o lic y  m ak ers d ec id e  to  u se  referral m o d e l, care  m u st b e tak en  to  b o o st  up the  
c o m p lia n c e  rate to  k eep  C E R  lo w . T h e c o m p lia n c e  rate co u ld  b e  b o o ste d  up e a s ily  
and n ot in d u ced  so  m u ch  c o s t  b y  a sk in g  th e  teach ers to  m o n ito r  referral 
c o m p lia n c e  o f  th e  screen  p o s it iv e  stu d en ts.

□ 3.40%
□ 5.00% 
0  8 .0 0 %
□  1 0 .0 0 %

F igure 5 .2  S e n s it iv ity  a n a ly s is  o f  C E R  in d ifferen t p rev a len ce  e y e  d is e a se s
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F igu re  5 .3  S e n s it iv ity  a n a ly s is  o f  C E R  in d ifferen t referral c o m p lia n c e  rate
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